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Chapter V. 



Of the Library. 



The Library Committee shall divide the books and other 
articles belonging to the Library into three classes, namely: 
(a) those which are not to be removed from the building; (b) 
those which may be taken from the halls only by written 
permission of three members of the committee, who shall 
take a receipt for the same and be responsible for their safe 
return ; (c) those which may circulate "under the following 
rules. 

Members shall be entitled to take from the library one 
folio, or two quarto volumes, or four volumes of any lesser 
fold, with the plates belonging to the same, upon having 
them recorded by the Librarian, or Assistant Librarian, and 
promising to make good any damage they sustain, while in 
their possession, and to replace the same if lost, or pay the 
sum flxed by the Library Committee. 

No person shall lend any book belonging to the Institute, 
excepting to a member, under a penalty of one dollar for 
every such offence. 

The Library Committee may allow members to take more 
than the allotted number of books upon a written applica- 
tion, and may also permit other persons than members to 
use the Library, under such conditions as they may impose. 

No person snail detain any book longer than four weeks 
from the time of its being taken from the Library, if notified 
that the same is wanted by another member, under a penalty 
of five cents per day, and no volume shall be retained longer 
than three months at one time under the same penalty. 

The Librarian shall have power by order of the Library 
Committee to call in any volume after it has been retained 
by a member for ten days. 

"On or before the first Wednesday in May, all books shall 
be returned to the Library, and a penalty of five cents per 
day shall be imposed for each volume detained. 

Labels designating the class to which each book belongs 
shall be placed upon its cover. 

No book shall be allowed to circulate until one month after 
its reception. 
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KEY. 

SECTION I 

Art. 33. 

1 See Book. 

b 

2 «-Ax(ft+c+d)=37w+-£rj. 

3. a+b:i::axc:12h. 
c 

6 6 

Akt. 34. 

6. See Book. 

7. The product of a and 6, increased by the quotient of three 

h diminished by c, divided by the sum of x and y, is equal- 
to the product of d multiplied by the sum of a, b and c, 
diminished by the quotient of A, divided by the sum of 6 
added to b. 

8. a increased by 7 times the sum of h and x, diminished by 

the quotient of c diminished by six d, divided by the sum 
of two a increased by four, is equal to the sum of a and &, 
multiplied into § diminished by c. 

9. a diminished by 6, is to the product of a and c, as the quo- 

tient of d diminished by 4, divided by », is to three times 
the sum of A, tJ and y. 



4 key. [Sect. II 

10, The quotient of a diminished by A, divided by the sum of 



8 and b diminished by c, increased by the quotient of d 
added to the product of a into b divided by 2st, is equal to 
the quotient arising from the product of b and a, multiplied 
into the sum of d and ft, divided by the product of a into 
m, diminished by the quotient arising from the product of 
e into df, divided by K increased by the product of d and ». 



Art. 36. 



11 and 12. See Book. 



H jve I ( 3x4 )+( 3 * 6 ) 3X4X10-6X^ _ 3| 
6 3x2x6 



15. 118. 




17. 24. 


16. 9. 


| 18. 4. 


• 


SECTION II. 




ADDITION. 


Art. 50. 


9. -9acA-16%. 


1. See Book. 






2 I3xy. 




Art. 51. 


3. gft+llay. 




10. See Book. 


4. 12ry+9abh. 




11. -2b. 


5. 15cdxy+19gm. 




12. — 2fc. 


e. See Book. 




13. ~7Am. 


7: —6<w. 




14. 3dy+5». 


8. — lOoi— 12ay. 




15. 8A+3<£r. 



Arts. 35-60.] addition. — subtraction. 



Art. 53. 

16. See Book. 

17. — 7ay. 

18. 0. 

19. \2abm. 

20. 2axy. 

21. See Book. 

22. aa4-aaaJ^~l4czx+xxxx. 

Art. 56. 

23. See Book. 

Examples for Practice. 

1. 6ab+7+cd~4m. 

2. 3y—dx--l+hm. 

3. abm+x+bmr— 5y-{-16. 

4. 8aro— ll+3jey. 

5. 9aAy-f 16. 

6. llad+*y. v 

7. 4a6— 3ay-f^4.6x-nft. 

8. 6y— 3a«-f3a4-3te. 

9. 6a*-|-*y. 



10. 44cdf— 3xy+6b. 

11. 3fe — 17xy + 18a+4ax— • 
5&c+63cx. 

12. 8a6 — 6*c + 4cd— 7sy+ 
17w«+lS/0— 2oar. 

13. 8afic+25abd+5xyz. 

14. 4ox+74y+30-J-3#: 

15. •55a+68&. 

16. 7(a+b). 

17. 2xy(a+b). 

18. 2<i«4^aa+3a:+3«Kt. 

19. 7y+9 W ^y— 6x3. 

20. 9aaa. 

22. — 12(3-y)— 13— 6(a+6). 

23. 9a(a4-y)—6y+4(*_J). 

24. 15axy+3bcd. 

25. 17x+17y— 9x((^-i). 

26. 2(x+y)+15a6c. 

27. --^flftc4 24ay+4iiw-^25a. 
^ 4a+7i(*+y). 



SECTION HI. 


•VBTBACTIO*. 


Ast. 60. 
1. See Bode 
3. 4ft. 
3. 8aJ. 


4. —12. 

5. —44. 

6. — Sad. 
1. — 19b. 



J 



KET. 



[Sect m 



8. —4ft. 

d. —Sad. 
10. 12. 
it 4ft. 
12. 8oA 

14. 28ft. 

15. 20ad. 

16. —44. 

17. —28ft. 

18. — -QOai. 

19. See Book. 

20. 6oay — 17ay. 

21. 16ooxx- 20ox. 

22. 6dtf+3d— 4AW— 10dc- 

2dddd—4dy. 

Art. 63. 

23. See Book. 

24. — 2ft-+12fta:. 

25. — 4Ay+5afc. 

26. — 4an— 6fty. 

27. 10afti»— 7xy. 

28. 3+5ox. 

29. 5ax— 8ft. 

30. 10oA. 

Art. 65. 

31. See Book. 

32. y+2a. 

33. 2ox-fftc. 

34. S a d | 4 c rf— 8ftz. 



Art. 66. 
35. See Book. 

Examples for Practice. 

1. 2aft+4xy+104ftf. 

2. — 25a«— £aft— 7». 

3. — Say— 31ftx— 9ftc. 

4. — 16xy-f2aft— id. 

5. Ila+3x-f4<8f-fl8xyz. 

6. 17ftc— 42ay+23aA. 

7. 21ax-|-y4-ac — ay — 4a+*c 

— <c4-y«-fac, 

8. 21x+40sy — 13a— 42 — 

10aft-f5fte. 

9. 5xy— 29aft. 

10. — 2ax-fl3ay. 

11. a+b+c+d-f+g— h-zy. 

12. 13aft-f4x#— 6aa*. 

13. — (a^+c+d--/--$A). 

14. — ( — aft-fcdx — a/-f«+y 

^V4-ft<>--xy*). 

15. xx+2bbb. 

16. 5yyLf£4aaa. 

17. -*-I0(a+ft)+16(x-fy). 

18. — 13(a+ft)— £2(*— y). 

19. «+3aa+7aft. 

20. — 2xx+x— llxxx. 

21. 17+17* 

22. I3(a-y)— 20(«+y)> 

23. — 5ax4-5sy— «y — 5&<H9 
+7# 

87a. 



L 



Arts. 63-84.] 



MULTIPLICATION. 



SECTION IV. 



MULTIPLICATION. 



Art. 74. 

1. See Book. 

2. 24krxy. 

3. 3dhmy. 

4. 26adghm. 
5 Ibdhx. 

6. 24amxy. 

Art. 76. 

7. 3fcJ+6&xy. 

8. \2dhy+§dmy. 

9. 3kImy-\-my. 
10. 8Mtn+12&. 



Art. 78. 

11. 6ax+2a<*.+3A«x-fd&«i. 

12. 12acy + 6be + 4arxy + 

26rx. 

13. 3ax-t-3x+4a+4. 

14. 12U+42d+2b+7. 

15. 6dm + 6mrx + 6km+4d+ 

4r» + 4A+7^+7w:y+ 

n y . 

16. 21r + 186r + 3a<fr+28-f 

24$ + 4a«J+14A+12ta 
+2adh. 

Art. 79. 

17. See Book. 

18. bb+2bc+5b+cc+5c+6. 



19. 3ab+3by+3b+2ax+2xy 
+2x+7a+7y+7. 
6aa + 1 la + 1 l«d+3dd + 
13rf+4. 

21. 366+76crf+13ft + 4ccc«+ 
15cd-|-14. 

22. 6abdx+4adxx+2adhx. 
Art. 80. 

23. See Book. 

24. bbbbbbb. 

25. 2xx3sx4xx5xx6x; or 
720xxxxx. 

Art. 81. 

26. See Book. 

27. 360abbny. 

28. 48bdx+24bd. 
Art. 83. 

29. See Book. 

30. 6ah-3hm+2an--mx. 

31. 2%— *%+%. 

0& 3<rt— 6d~2lM— 3Ax + «A 
— 2*— 7dh— hx. 

Art. 84. 
33 and 34. See Book. 

36. ab+bb— ax — bx. 

37. Zdmry+hmrxJ r 2w--<3abdy 
— oAAx— J**. 



ks;y. [Sect. IV. 



38. 


3aa%+3a&— 18A— 18. 


Art. 86. 




Art. 85. 


43. See Book. 


39. 


See Book. 


44.* mwimi*— yyyy. 


40. 


3ab— 126— 6«+24. 


45. aaa — W6. 


41. 


12ad— 4aA— 28 — 3<K%-f 


Art. 87. 




<k% + 7dy — 3a<&r -[- 


46. See Book. 




aMr+7Ar. 


47. (a+m)x(M-*) *(«*+*) 


42. 


8<% + 12dm— Ad— 4hxy 


48. ac+ad+bc+bd. 




—Gmx + 2x + 6ki/+9m 


49. 0. 




—3. 


50. 0. 



Examples for Practice. 

1. 4aa+6ab—12a—lSbb-\-&. 

2. 24abmxy — 8a&c-|-8aM*. 

3. 240cfe?(7ak— y). 

4. 2d(6a6— JW+l)x(8+4a^-l). 

5. 3adhy+2dhy—4dh+dk^ 

+dyy — 4tdy+3axyy+xyy — izy. 

6. 6abhas— 4bhh+bdh+6ahx— Ahh + dh -f- 6a4s — 4bh+bd+ 

6ax — 4th+d. 

7. (jlady— d+dhr- 7axy+x~ A«)x— {r+3 — 4»). 

8. aaa+3aab+3abb-{-bhb. 

9. xxx+vxy—aeyy—yyy. 

10. aaccffar+McoaM? + aadtfaw + bbddxx + aftccyy + Wccyy + 

aaddyy+bbddyy. 

11. aaftc— a«fe/+a*— 7a+ay+aMc— M^+i«— 7i+*y. 

12. a«y--aayy+M)««H--12iy+123(y--120. 

13. 216<»&(a?+y). 

14. 3«a?y*(cH-6+€+«0. 

15. bac — 5bc~-^^adr-5bd+bd&. 

16. axz—yyy* 

17. aaaaaa — bbbbbb. 
^8 aaa 



Axis. 86-97.] 



division 



19. yyyy — aada. 

20. 45aa—80bbbb. 



21. 12aa+12a*(*^y). 

22. 21xy— 18a+2 — 7c—21xxy-\-18ax—2w+7cw. ' 

23. -^abxxyz+bxw*-^ a ^ z -\-2*Vy z - 

24. 50x+12a&r— 50y— 12afy— 25m* — 6a&mx-f25wy+6afo»y. 

25. aaaa+4aaab-^6aabb-\-4a6bb+bbbb. 







SECTION V. 






DIVISION. 


Art 92. 




16. c+rf. 


1. See Book. 






17 - (*+y>x*. 


2. A. 








3. a?. 






Art. 96. 


4. y. 






18. See Book. 


5. to. 






19. Ay. 


6. acd. 






20. 26r. 


7. *y. 






21. 2xy. 


Art. 


94. 




22. dra?. 


8. See Book. 






23. 20h. 


9. to. 








10. addx. 






Art. 97. 


11. amy. 






24 and 25. See Book. 


12. ato. 

13. y. 






26. amx(A-f*+y). 






27. 4ax(d+2A+3«*~fy). 


Art. 


95. 




28 and 29. See Book. 


14. See Book. 






30. b+c. 


15. a. 






31. dh+dy. 



10 



DIVISION, 



[SectV 



32 ak+ 9 

33. r-f A+y. 

34. 2b+4c. 

35. 5ry+8. 

36. Shm+2. 

37. 5m+2x 

Aet. 98. 

38. a. 

39. am. 

40. 4a. 

41. a*. 

Aet. 99. 
42 and 43. See Bode. 

44. a. 

45. aa. 

Aet. 100. 

46. 7, 8 and 9. See Book. 

50. — bx. 

51. — 4+5y. 

52. x—2y. 

53. — 3inx <*&=—■ 3<ftm. 
54 and 55. See Book. 



Art. 102. 



56. * 



57. 



58. 



59. 



c 

hm 
T 

Am— 3y 
-ft - * 

y 



Aet. 103. 
61. See Book. 



63. 2A+**+T. 



60. ™. 



. 3 y 



65. y+ ^L 



Aet. 104. 

66. See Book. 

67, 8 and 9 are each 1. 

70. a+1. 

71. ft— 1. 

72. xy— l+2d. 

73. ab+l—2m. 

Ast. 105. 

1. See Book. 

Aet. 106. 

2. See Book. 

3. x — y. 

4. a — b. 

5. 6-fc. 

6. aa — ax+xx. 

7. 3aaa? — a£-f«. 
8. 



9. c-M+ 



10. a+H 



a+A* 



d-A 



Arts. 98-106.] Dmsio*. 11 

Example* for Practice. 

1. 2ay+ax — 36m+4. 

& 4o— 3+2y+l— 5(wto+-. 
4 

3. x 

4. a. 

a a a 

A a 3 * a 1 

" 2y asy~*""2a axy 2ax' 
9. 4c^--3afy+6cfo— 9flfA. 

10. 3ty+6a£r+2a — 5aa5. 

11. 4b—! 2<ft+8i». 

12. <*— 126+*i_24c+10a. 

13. — 10a6+ *+y —18— 8(a+6)— 12c 

14. *. 

15. 2. 

16. «^-*(a+&)+42*y. 

5* 10 , 6crf 17 
2m' 



17. -3+^-^ + ™_ 
m am am 



lfl ^^-L. 1 ^ & aft* 

90. p*my+8ax—l0bcm+12a. 

21. — 4r+6— 2a— 21+5a*+- 

4 



22. ». 

23. *+y. 

24. *. 



WMSWW. 



ts«t.yt 



86. *(ab+iy-—(ab+l)+B{ab+iy.^ab+iy^sa+^. 



26. 2x— b+c+-?—. 
Ba+g 




27. oa+2<*-4+ J2-. 
^— 3 


38. &+2c. 


29. 4qa^2«&^.Aft 


30. «a? — %ax+aa. 


31. 2fly— 3y-f2. 

32. xzxzx-\-xxxx+&zx-\ xx-\ *-\*\. 

33. 2w*— 3*4-1 and —2 Rem. 

i 


SECTION VI. 


FRACTIONS. 


Aet. 117. 
1. See Book. 


7. I±l. 
A— i 


3m 

2. — . 


.Ijmt. 118. 


4y 

4 


8. See Book. 


3. i. 


^ dfof «My 18cf« 


r 

4. i. 

m 


$tw$g*9*wn~ 


%a 2«fc+2te $ad+3a\ 
10 ' /Ufc+afi' SA^' 


6 - 1- 


3r*+3« 


6. See Book. 


3<&+3te 



Art*. 117-121.] 



FRACTIONS. 



13 



12. See Book. 

13. 222, 522, X *?. 
my my my my 

1A a# Sc/ ft<fe 

X4 - w W W 

30&D 2ay bob 
vSaT 10aT 10«d 
2bf 2c «gr s 

17 ^^ 3<tfty 9acz ayz 
3azy' Zazy Zazy Zazy 
60ex Aab 4acx 



15 



16 



26. 



27. 



28. 



29. 



18 



20ac 20ac 20ac 



19 , Uay lOby ll2ab 7by 
14&y' 14^ 14fy'l4fy' 
on 16aac GSaccc Aamy 
4ac* 4ac£ 4aca? 
4tf££& ccjp 
4«€& ' 4aex* 



21. 



Art. 119. 
See Book. 

hr 



22. m— 1+< 

a 

Art. 120. 

23. See Book. 

24 gc — j _ 



30. 
31. 

32. 



abx — a-f-e 

* 
adx-\-a — 6 

a* 

ftm+d& — dm— drf— f 
bdr—by — c 

Art. 121* 

See Book. 

Sb+$h 
30a— 15m # 

1 

168— 21a' 



Examples for Practice. 

1.4. 

2. afca/. 

3. 4ft. 

4. 4y. 

5. 2x. 



6. 



3a*y 
4 



7 5l 
2 

8. 3c+6*. 

9. — 2y+4a. 



14 

10 * *+J+T+*-H* 

11. 1 



13. -L. 
4, 

13. f±l 

a+» 

14. £2£Z?*. 

c+&? 

15. f^, St 

<*y dy 



tst. tSectVI 



16. f*£, *S2, *& ifc 
M?jf M?y bdgy* bdgy 



17. 



18. if2±l*!?zfji 
4m 

19. **■ 
20. 



128aaMcc<fzff abcc* 



$96abdx 

AUDITION OF FRACTIONS* 



Art. 122. 
1 and 2. See Book. 



3h7»—2dr—dd 

o* ■. .. « 

3<ft 
4# ay-bd+dm 
dy 

b. r22±^, or 22=* by 
—my my 

changing all the signs in 
the numerator and de- 
nominator. {Art 116.) 

6 W'Y^ 
aa^-bb 

7. 



8. —6. 

g 4adX-\J6bca+bdm 
bd* 



lo. ™*yy^ ch *+ aa *y+£cji 

acy 



12. 42+2 



26 



13. Unite the first and third, 
reduce all the quantities 
to the lowest terms, &c. 

An,. y+****-*+* 
c 

14* Reduce the fractions to 
lowest terms, unite, &c 
Ans. 2a | 2 g -fl 

Arts. 123 and 4. 
15. See Book. 



16. a+_, or SZ. 



Atts. 122-130.] 



FB4CTI0N8 



1ft 



17. 3d+ 



h+d SdakSdy+h+d 



, or 



18. 5,+2±!*,or^!±L+^. 



SUBTRACTION OF F&AGTiaNS. 



Ajblt. 125. 

1. See Book. 

2 ad+dy—hr 
dr 

^ ay — dm+bm 
my 

4 17rf — 9a t 
12 

6# by—dy+bm 

my 

^ am-j-w^— <W-f-rf 

dim 

,y 3ft— -4a 

aft 

Arts. 126 and 7. 

8-10. See Book. 
U acd+bd+hc 
cd 



2 <H-^— ^ 

<* 

3 — 12a4-ft--5d-f34» 

6 
oc — eg — bd — fty 

5 ay+by—cx+dx 

6> ad+ay— bc+cx 
bd-\-by — dx — xy 

7 2oy— 2a— -3rfy 
2 y 

a— ft _cx+cy-*+b 



*+y- 



9 aw-— yy~10a-|-10ft 

10(ar+y) 
20. Incorporate the integers 
with the fractions, reduce 
to a common denom., &c 
Ans. 



MULTIPLIJ ATION OP FRACTION8. 



Aet. 130. 
1. See Book. 
4ah+4dh 
my—2y ' 



3 4h(a+m) 

3(o— ») 
4. 4a+4A— oro — mh 

3c+3y+cd-f*fy " 



16 



SET. 



(Sect VI. 



6. 



7. 



3 

8<i-f-24r 
aem 

W 

2abk—2abd 
■ ■ • 

cmry — any 

3d+bd 



hnr+2hn 

7dhy+7hy 

Art. 131. 

10. See Book. 

11. 5*. 

6 



12. 



ah 



13. 3flmr + 3<fr 
bam 

Art. 132. 
14 and 15. See Book. 

Art. 133. 

16. See Book. 

17. 3m. 
IS. h+Sd. 

division 
Art. 134. 

1 and, 2^ See Book. 

xy+dy 
3 ' "5*"' 




OP FRACTIONS, 



4.* 
rx 



4dy 
T' 



Arts 191-147.] intPLE equations. 



17 



6. fl6 *+* . 
3a6y— 3y 


o 3*+ll 

o, — ■ * 

3o* 


7 aA— amy+A— my 
12 


4.-+ 1 — . 


Art. 135. 


5. f*±» 


8 and 9. See Book 


OX 


10. I. 
8 


« 4x-f2mx 
3oty 


Abt. 136. 


- oo — M 


11. See Book. 


12 


12. -**£ . 
«+6 


8. *+l 
6 


1Q 4oM+4ccfo 


9. 1. 
10. 3cz. 


t . 9flc— 3x 

14. . 
a 


ii. ia. 

ab 


Examples for Practice* 


10 27mx 


1 c 


13. *»(•+«>. 
a(«— y) 


a 2x+36 
10-y * 


14 4«»-f6c+2d 
2xx-}-a:y+te * 


SECTK 


)N VII. 


SIMPLE E< 


JU ATI0N8. 


Ams. 142-147. 
1,3, 3 and 4. See Book. 


,6. y=2ab~2km—a. 
7. z—b—d—lh—W* 


6. x—l|i. 

2 


%. x— 9+8M. 



I* 






f&tet. Vtt 



9. *=15. 

10. *=11. 

11. x«-20. 

12. x-31. 

Art. 149. 

13. See Book. 

14. x—94. 

15. x= ah \ bh ad—bd. 

16. xw4. 



25. 
26. 



Aht. 15S* 

27. See Book, 

28. x= 



17. 



Art. 151. 
See Book. 

Art. 152. 



29. x= 



18. dgmx=s*abgm+adem— 

adgh. 

Ob$er. As the pupil it supposed to 
be unacquainted with the mode of 
removing eo-efficients, he cannot 
yet be expected to find the value of 
x. 

19. 15^=3 134. 

Art. 153. 

20. or — dr=zcrx — 3bx+2hmx 

-f6ac. 

21. x«72. 

22. By removing the first de- 
nominator, 4x^=3^-3x4-4. 

By transposition, x=s»7. (Art. 
152, note.) 

23. XaslO. 

34. 37*~-36*W7© 
x— 70. 



Art. 154. 
See Book. 



2ch 



a+l 
ah 1 e ft - tt fr 



Art. 156. 
30 and 31. See Book. 

32. Dividing by (a-fi). 
x— 1»<I, andx=-rf4 I. 

Art. 157. 

33. See Book. 

34. ay-\-by=ch—crru 

chr—CVH 



y=- 



o-f* 



Art. 156. 

35. See Book. 

36. a-f-£:c::A— m:y. 

37. *=-=2. 

38. x=~3. 
. afal2. 

40, x=5b2. 



|42. 



Art. 159l 
See Book. 
104. 



Aftfa. MSML61.] SIMPLE »OjtJATlONS. 



K 



43. X=mOdr- 2fa 



r 



*3275. 



44. See Book. 

45. » aflc(£-ro-n)-d(l-»ir-n) 

c 

46. ^«fo*^+<*4-<*Haro 

Examples for Practice. 

1. 2»8. 

^ aftcrf — a&cA 

Z>* X=x — i . 

bc-^-ub — ae 

3. ff=12. 

4. *«_?, or 23J. 



5. x= 



1200 



oi*25if. 



6. x=: 



37 



7mX — w 0T - s &- 



8. 



5 



9. ffsa.6. 

10. awl}. 

11. *=-9. 
12» v**7* 
13: afe»4. 

14. When the denominator 16, 

is removed, the iramera- 
tors of the other frac- 
tions become mtikipks 
of their denominator*. 
(Art* 152.) ««i-9. 

15. By removing the denomi* 

nator 12 first, the others 
will disappear. 
a—7. 

16. x=l. 

17. «=- 4. 

18. *=6. 

19. x=4. 

20. x=»2. 



SOLUTION OF PROBLEMS. 

Art. 161. 
1 and 2. See Book. 
3. Let 12zo.the estate;* 

Then the shares are, 6a*— 1000 ; 4a>-800 ; and 3ac — 600; 

By the conditions, 13x— 2400=, 12x ; 

tf=2400,atad 12x= 28800. Ans; 

■ — : • - • '-• - '" ■■...-• w 

• Obser. men tire conditio™ of the problem Contain fraotioliftl «t- 
pretwons, at J, i, i, *c„ we cam avoid these fraction*, and ofietttbtfts 



90 kst. [Sect yu 

4. 12 the lew; 36 the greater. 
5 and 6. See Book. 

7. M. 

8. 48*»the number* 

9. 120ar— the estate. 

Then the several shares will be 30*-f200 ; 24z-f340 ; 

20*+300 ; and 15x+400 ; 
By the conditions, 89#-fl240-=120x. 
s«.40 ; and 120ff*»4800. Ans. 

Or, let ar«*estate, &c 

10. 460. 

11. 200 the less ; 240 the greater. 

12. Let x—C's share ; 

By the conditions, 400-j-^nx. 

C's—000; 8%— 400; A , s=200; $1200. Ans. 

13. 8. 

14. 32£ miles. 

15. 480. 

16. 1126 and 875. 

17. Let 60£«sum ; 

Then 20x+15*+12x« B 94 ; 
s=2; and60x™$120. Ans. 

18. Let »«number of hours they travel, &e. 

Then x=2Q. A goes 200 miles ; B 160. 

19. 48 years. 

20. 1920. 

21. 35 feet. 



greatly abridge the operation by representing the quantity sought by such 
a aamber of **s as can be divided by each of the denominators without a 
remainder. This nnmber can be easily found by taking the least common 
multiple of all the denominator*. 



Art 162.6.] SIMPLE EQUATIONS 91 

22. 100. 

23. Let 40x=the number. 

Then 30«-f4a;+6»-f20=40w. 
x=20 ; and 4Gofc=800. Ans. 

24. Let as=the numbejr of gallons ; 

price per gallon ; 

80 

And rXa»94. 

■x — 7 

«=47. Ans. 

25. Let 35«=the annual income of each ; 

Then 5a X 10=A's debt at the end of 10 years ; 
And 7x x 10=B's savings at the end of 10 years. 
70a>— 50«=160. 
«=8 ; and 35*=280 dollars. Ans. 

26. 84 years. 

27. 84. * 

28. Let lOofeshis income ; 

then lOx— 2r— 100=5a?-|-35. 
*=?=45; and ltyr=s450 dollars. Ans. 
$9. Let 42a?-f48=the number of pounds of powder ;• 
then 28a:-j-42=nitre, \ 

7x-J-3i=»sulphur, \ by the conditions. 
4a?-J-4 =charcoal, ) 
39s-f49i==42*-{-48. 
x=*\ ; and 42a:+48=»69 pounds. Ans. 
30* Brandy 39 gallons, wine 44, and water 73. 

31. A $317, B $951, C $1268, D $2219. 

32. 17, 14, 27, 8 and 33. 

• Ofttcr. Sometimes the solution of a problem can be shortened by 
taking a certain number of x*s added to a certain number of units for the 
quantity required. See Prob. 49. 



[Sect VII. 

88. Let *=rthe share of the fourth son. 

Ans. 153 shillings. 
84. 147. 

35. 20 days. 

36. Let ar=C's age. 

Ans. C, 14; B, 42 ; A, 84 yean. 
87 Lets—number of shillings per yard. 

then 122-4-10:12^+ 10: :5:6. 

x ' x 

x=5 shillings. 20 and 26 yards. Ans. 

88. Let 3a+8mthe original stock of each ; 

Then bx— 40«-(2*+32) x 2 by the conditions ; 
x™104;aml3x-f8==£320. Ans. 

89. 12. 

40. $40 the harness, $80 the horse, and $240 the chaise. 

41. 126 gallons. 

42. 10, 14, 18, 22, 26 and 30 years. 

43. 19 and 30. 

44. 16 and 24. 

45. 12 gallons, and 36 gallons. 

46. 26 and 42. 

47. The position of the places may be represented thus : 

A. B. C. D 

Let 12ar=the distance from A to B ; 
Then will 18x— the distance from C to D ; 
And 4r=the distance from B to C ; 

By the conditions, 34s=34 ; and *— 1. 
A to B— 12 miles ; B to C«4 miles ; > ,* 
and C to D=18 miles. ) 

48. Let 2x, 3x and 4o?s=the numbers ; then 

92« B 36 ; and 2»4 ; 
8, 12 and 16. Ans. 

49. Let 27a?-f200-»the stock ; 

Then will 36x-f 200=sum at the close of the 1st year. 



Arts. 166-172.] 



INVOLUTION. 



88 



And 48x4-200= sum at close of 2d year. 
And 64x4-200=- " s " 3d « 
By the conditions, 64x4-200=54*4-400 } 
£740. Ana. 
60. 24000. Ans. 



SECTION VIII. 


INVOLUTION. 


AftT. 166. 

l j 2 and 8. See Book. 
4* 27s?. 

5. 256y. 

6. 128a 7 . 


20. (*— ■yJP" 1 . 

21. (*+y) a *. 

22. a 8 6 6 . 

23. aWh 1 *. 

Akt.171. 


A**. 167* 
7. See Book. 


24. See Book* 

25. _,_,—.» 
a 2 a* a* 


8. ^ro 3 * 3 . 

9. a*d*y* m 

10. dWy 4 . 

11. (46)*, or 64R 

12. (600")*, or 6M*** 1 * 

13. (3»x2y) 3 ,or216i»y* 

A*t* 170. 


26.^. 

27.?!r. 

28. ***•£ 
(*+l) 6 


14. See Book. 


Art. 172* 


15. a?*b***=a*H\ 


29* See Book. 


16. 64aV. 

17. 1296a 1 a* 8 *. 

18. («+&)">. 

19. (a4-6)a«. 


30. a 2 — 2a&4-6». 

31. a 3 4-3a 2 +3a4-l. 

32. a 2 442ad4^aJ4-& s 4^i& 



[s«t.vm. 



83. •» + 6«»<1+9«»+37<i-H* 1 - aW********' 



42. 36y a +36y+9. 

43. 9<P— 6ift+4 a . 
44* a 3 — 2a+l* 



12ad*+d6ad+Qd* + 
36<P+54d+27, 
34. ft*+8*»-f^4A a +326+16 L 

+1. _ _ J 

36. l—66+156»— 20^+155*^- SeeBook 

Am. 173. 



37 and 38, See Book. 

39. 4a a +4fl*+& a - 

40. Jfc»-|4tt4-l. 



46. (**+*+*)"• 

Arts. 175 and 6. 
47 and 48. See Book. 
49. a*+2ab+2ah+b*+iOk 



Art. 181. 

1. See Book. 

2. ^+5#H- 10d, ^+ lM ' A *+ 5<ft * +fcfl ' 
3. 4. See Book. 

5! 729*« + 2916x*y + 4860*V + 4320* V + ««"V + 

576ay4-64y>. 

6. a 2 — 2flft-f**- 

7. a»— 3a 2 6+3aJ 2 — ft*. 

8. ««--4a*6+6a a & 2 — 4a6»+6 4 . 

9. ^_6^+15«*y 2 — 20a?»y»+15«V-6^+3f i . 

10. a«— Aa -* 6+Ba - 2 *»— Ca ** **, &c. 

Art. 182. 

11. See Book. 

12 . a*-^a»+6a a — 4a+l. 

13 . i-6y + 15y a -20y»+15y*-6y 5 +3f i - 

14. l+Aa+B^+Cs'+D* 4 , fee. 

Art. 183. 

15. See Book. 



Art. 183*. 



16. SeeBook. 



Arte. If3-183.a.] iMTOLOtioK. 

17 

18. --I.+*!, <* *£=*££. 
4 4 

19 Qm^y 8 — 6*mgy+* 2 
49 



Examples for Practice* 

<L * 8 +S**y+3y» a +* Jt . 

2. a 4 +4a*b+6a 2 b 2 +4ab*+b 4 . ' 

3. a 8 ~6a**+15a 4 * a — 20a 8 **+15a*A 4 ^a* 4 +* # . • 

4. « 5 +5ap 4 y+10x»y a 4-10x 2 y l, 4-5ary 4 4y«. 

5. a? 8 — 8x 7 y-f 28a?6 y*— 56ar^+70*V— 56*V4^V-"* 

6. » 7 -f 7» 6 » + 21tA A n a -f- 35m 4 fi 8 -f 35m 8 n 4 + 21w*» fi +7fiin 8 

+» 7 . 
*. a 8 -f 9a 8 *+36a 7 8*-f84a 8 6* +126a***+ 126a 4 **+ 84a 8 * 8 + 
36a** 7 +9a* 8 -f* 9 . 

8. x 10 +10* 8 y+46a*y 2 +120^y 8 +210^y 4 ^52^^4^10a:V 

+«Qa: 8 y 7 +45a?V+ 10 *y 8 +y 10 . 

9. *i»— 13a? 1 «y+78af i y — 286* 1 V+715aV — 1287zY 

+171 6«y — 1716*y +1287afy 8 — 715*y + 286*y • 

— 78* Y 1 + 13 ^y 12 — y 1 *• 

10. a 7 — 7a 8 * + 21a 5 * 2 — 36a 4 * 8 -f 36a 8 * 4 — 21a* ** + 7a* 8 

— * 7 . 

11. a 8 +8a 7 * +28a 6 A 2 -f 56a 5 * 8 -f 70a 4 * 4 +56a 8 * 8 +28a 2 * 8 + 

8a* 7 +* 8 . 

12. 32+80»4^{hr*446« 8 +l(Xr 4 +« 8 . 

13. a 8 +3a a c-f3ac*f«»— -3a 2 ** — fetac— 3c**»+3***»* 

.f3fe*to».-4a«». 

3 



*6 



KEY. 



[S*6t. VIII 



14. Substitute * for Sbc. 

Ans. a»+9a**c+27a&*c*+27&V. 

15. 16a 4 b 4 —32a*b*x+24a 2 b*a 2 — 8afor»-f* 4 . 

16. Substitute X for Aab ; and y for 5c a , fcc. 

Ans. lSa 2 b*+40abc*+25c*. 

17. 27**— 162»»y+324zy»-- 216y». 

18. 126a 8 -H225« , i+135a^ 2 +27^. 



ADDITION Of POWERS. 



ArT . 186. 

1,2 and 3. See Book. 
4. — 5« 6 y*. 

6. 9&*. 

8. —40*^. 

7. a»A«. 

8. 7<a+y).. 

Art. 186. 
9 and 10. See Book. 



11. 18*(ch-&)3. 

12. 5(»+y) 4 +15a*. 

13. a***+a?V+° a * , -*V 
+a 4 *«. 

14. lla*bc*. 
15* 15a»-f 106c*. 
16. 4(«y— cm) 6 . 



SUBTRACTION OF POWERS. 



Art. 187. 

1. See Book. 

2. — 76». 

3. — hW. 

4. 0. . 

6. 3(a— A) 8 . 
6. 5(a+&) 4 . 



7. baW+Say*. 
8 2a»(& 2 — 8)*. 
9. o^»+*^ 4 -Hi*6«4J!»y». 

10. (*»+y4)»_3(a»— *»)«+. 

3(a 2 — &»)». 

11. «(a— by. 

12. K*+y) 2 - 



MULTIPLICATION OF POWERS. 



Art. 188. 

1. See Book. 

2. a«A%*. 



3. — ea^flty 3 . 

4. M^A 1 *- 

5. aVJ 1 ^; or «•*•»•. 



Arts. 185-194.] 


powers. CT 


Art. 189. 




17. —IT 4 . 


6 8a 8 *. 




18. — &*•. 


7 6a? 7 . 




19. — y~*. 


s. *y. 




30. See Book. 


9. a*b>y*. 




Art. 191. 


10. (b+h—y)»*\ 




21. a*— ^. 


11. at-y. 




22. a 4 — y 4 . 


12. 8a? 4 y + 2* 8 y— 2**- 


•fcfy 


23. a 8 — y 8 . 


+«• 




24. a 8 — a 8 . 


13. 2**+« 4 +3a? 8 — 9a 8 


—4a? 


25. 6a*(afi— y 8 ) 7 . 


—6. 




26. i(a a +6») ft . 


" 




27. a*— 6 4 . 


Art. 190. 




28. a> 4 +a* 8 y + 2sY+2*y» 


14. See Book. 




+y 4 - 


15. y*-*- 4 . 




29. o«+326». 


16. at 1 '. 




130. a 4 -fa 2 6— 8a 2 — 86. 



DIVISION OF POWERS. 



Art. 192. 

1 — 3y*. 

2. 6*". 

3. 6+3y 4 . 

4. d. 

5. See Book. 

Art. 193. 

6. See Book. 

7. a*. 

8. a*=l. (Art. 163,4.) 

10. b*. 4t 

11. 2a*. 



12. a" +1 . 

13. 4(6+y)- 8 . 

Art. 194. 

14. See Book. 

15. —ar*. 

16. h*. 

17. 3a*+ 8 . 

18. a 2 6. 

19. 6"*. 

I 20. <r 8 . 

2i. (a 8 +y 8 )"**. 

I 22. (ft+x)"- 1 . 



Compound divis&n with 
indices. 

23. a 3 — ax+s 3 . 

24. a 3 +2ax+2x 3 . 

25. x 6 +tf*+i*4**+*+l. 

26. a+&. 

27. 6»+26«c»+4ft% i +Sc«. 

28. a«-^+-T ?. 

a 4 — x 1 

29. *4-2a&4-&*. 

30. 4x 3 -l-2xy-f-y 3 . 

31. x 8 — 2aa?+a 3 . 



EET. [S«et. V1U. 

32. 2y 3 — 3y-f 2. 

33. «»— a? 4 +a? s — x 2 +x — 1. 

34. 2x 2 — 3*4-1, and — 2 rem. 
36. a 9 — 2a 2 6 -f- 4ab + 4a6» 

_ 86 s — 86% and 166* 
+196 4 rem. 

36. &+ax — a*. 
Art. 194-a. 

37. See Book. 

38. y*+ay-\-a*. 

39. y s +ay»+a a y-fa*. 

40. y 4 + ay 9 + ay + a*j 
+« 4 . 



GREATEST COMMON MEASURE. 
ART. 196. 

1. See Book. 

2. x 8 -^*-rI=:^ — ft 3 . 

Then a 3 — ft 3 )* 3 ****-^^ 

«*— 6 2 



Dividing this rem. 26z+26* by 26, (Art. 196.) 
We have, *+&> 

And s 2 — b 2 +x+b=z — b. 
Hence, a?+6. Ans. 

3. a^c+a 2 *-^^*^^ 2 - 

Then, c*+B a -r-c+*=«*- 
c+«. Ans. 

4. Divide one of the quantities by 2, and the other by 3, 

And each will become, a 3 — 8a?— 3. 
Hence, a; 3 — 8x— 3. Ans. 

Ans. a 2 — B*» 



Arts. 194.&-197.] common mrasurk. 



6. Ans. a?+l. 

7. Dividing, &c. 



i»)o? 4 — a 4 (a 
x A — a*z 



Divide the remainder by a*, o*x — a* 



**x — a 4 
a? — a. Ans* 

8* Divide the 1st by the 2d ; then divide the remainder by 
2b, &c. 
a— 2b. Ans. 
9. Divide the 1st by the 2d, and the remainder by 2**, Sec. 

a* — x 2 . Ans. 
10. Divide the 1st by the 2d, and the remainder by — 2ao, &c. 
a-\-b. Ans. 

fractions containing powers. 

Art. 197. 

1. See Book. 

2. 2*. 

o 3a+4a» 
5 

4. Divide each term by 2av. *»'— frfr+V . Am. 

5. See Book. 

e.^and^or^l^J.. 
5a T 5a T 5a a 5a 1 



8. 



10 



3d 

8* 4 * 

a 4 +«£ — &*b — 4* 
3M " 

9 a*b*+b*—a*— 1 
a? s -fax* 

* 4 £»a« 



ir'apy-* 



11. •. 



12. 



a 4 — off 4 
a*a>»— l' 



13. 6 i!=l. 



14. 



A 4 — A 

d»+ 4 -Ld»" 



XfiT. 



[Sect IX 



SECTION IX. 

POWERS OF ROOTS. 



AfiT.206. 

> 4* power of the 3d root 

2. 3d power of the 2d root. 

3. 8th power of the 6th root 

4. 7th power of the 8th root 

5. a* 

6. A 

Art. 208. 

7. See Book. 



8. a°» 

9. a -*. 

10. a»«. 

11. a 18 . 

12. a 3 *». 

13. See Book. 

14. «!••••••. 

15. a»« T1 *». 



EVOLUTION. 



ART. 210. 

1 and 2. See Book. 

3. (oi)i 

4. av 

6. (2*-»)*. 

6. (a — a?)* 

7. a*. 

8. «T*. 

9. a* 

10. *\ 

11. a*. 

12. **. 



13. a?*. 

14. fi. 



15. 


9 
••• 




Art. 210. 


16, 


See Book. 


17. 


(3y)i 


18. 


(o**)i 


19. 


2»*. 


20. 


1 




Art. 211. 


21. 


See Book. 






Alt*. 206-223 1 RADICAL 1 


QUANTITIES. g| 


V ay 

Art. 416. 

1. See Book. 

2. x— 1. 


4- «+| 

••Hi 

■ 6. a+*. 
c 


3. o+l- 
^2 




REDUCTION OF RADICALS. 


Art. 220. 
1. See Book. 


Art. 222, 
17 and 18. See Book. 


2. (64)* 


19. (4»)*and (3 a J*. 


3. (81a 4 )* 


20. (x 10 )* and (y*°)i 


4. (ia»6»)* 
5V 27 x (a-*) 1 . 

7. (a 6 6 8 )*. 

1 

8. (<*"»)»• 

Art. 221. 
9 and 10. See Book. 
1 x 

11. (a*»)« and*". 

JL JL 

12. (a^O* 11 and (y»)"* . 

13. 8* and 9*. 


21. (o»)* and (i 2 )i 

22. (<;*)* and (<£)*. 

• 1 an I 

23. (a" l )»and(ft m )". 

34- (a*yk,(b*)J* m*s(t*yt*. 


Art. 223. 
25 and 26. See Ifcok, 

27. ^9x2=3^2. 

28. V64b*xpc^4b¥t. 

"• a& 

30. a%fb. 

j t 1 


14. V (a+6) 6 andy (*-y)». 


3J. i/Vx(«^^«(*?-ft)*. 


15. (a«)^ and (6 8 )^. 

16. (*«)* and (5»)*=(125)* 


32. y27a«x2»«3a*ip»)*. 


33. y/4Wx&^7ul*&. 



82 



KEY. 



[Sect. IX. 



84. |/ a» x(l+**)— «(1 +*»)*. 

Art. 224. 
36 and 36. See Book. 

87. (16a* A*)*. 

38. f a»t»c 1* 

89. t /4x2 s - t / 8 - 
40. y 646»xc— (64*»c)*. 
Examples for Practice. 
1. V 150 - 



3. 126* and 36*. 

4. (a 8 )* and (a*)*. 
6. 7^2. 

6. 9^/3. 

7. 3$/ 2. 

8. 7V16x5"«28v' 5 - 



9. 9 {/ 27x3-127^3. 

10. «-|/l+a. 

11. Za<y/22x. 

12. x(x— a*)*. 



ADDITION 07 RADICALS. 



Art. 226. 

1. 3|/ay. 

2. 3-/a. 

3. 7(x+ft)*. 

4. 12W*. 

5. (<4-yV*— *• 

Art. 226. 

6. See Book. 

.7. 4^/bJ^y/bmm tyb. 

8. av^+&V«— (•f* 1 )i/* 

9. (60+6)^. 
10. 6-v/2a. 

11 and 12. See Book. 



Examples far PracHc*. 

1. 7^3. 

2. 14V2. 

3. 15^5. 

4. 9\f 5. 
6. 32^2. 

6. 191^3. 

7. 16V^- 

8. 7a^/d. 

9. 11* V c - 
10. 7a» {/ 6. 



Arts. 224-234.] radical 4* am* litis. 


SUBTRACTION 


OF RADICALS. 


Art. 229. 


6. 6^2-^ 2<t/2=3i/& 


1. See Book. 


7. (*-*)V*y. 


i 
2. (o+ac)». 


8. x*— x T . 


3. 8A*. 


9. 7^2. 




10. 2f/5. 


4. (*—i)^x+5. 


11. 10^6— 9 1 /5«V 5 - 


5.V". 


12. (4a»— 2a) 1 /5«. 


MULTIPLICATIO 


Iff OF RADICALS. 


Arts. 230 and 31. 


18. y*~*=y*. 


1, 2 and 3; See Book. 


4. ( a a— m*)! 


19. a»~"=a =l. 


5. (dfccy)* 


20. x^- 1 **-^***.!. 


21. a*. 

22, 23 and 24. See Book. 


6. (a 8 *)* 


7. f(«+y)x (&+*)• 


25. (a+6)*=o+». 


i 


8. (a"**)^. 


26. a*=a. 


9 and 10. See Book. 


CI. (aV)*-«y. 


Art. 234. 




27, 28 and 29. See Book. 


Art. 233. 


30. ay(6*-«*)*. 


12 and 13. See Book. 


14. 3yt*. 


31. abjkjf. 


•7 

»5. (a+i)* 


32. a&x. 


33. ab(x$y^y=ab{*yfb. 


6. (a— y)"»«. 


34. 3xy. 


17. x~A. 


35 and 36. See Book. 



[Sect. DC. 



Sxampln/ar Practice. 



1. (<«»)*. 
3. 30^10. 

3. 6(432)*. 

4. (o*WP)*. 

DITI8I0R 

Art. 237. 
1, 2, 3, 4 and 5. See Book. 

7. V**- 

8. (a»+x)* 



9. 



er 



10. (ay)*. 

11 and 12. See Book. 

Art. 239. 

13. (3a)*, 

14. (as)*. 

i 

15. a». 

le. (*+*)"• 

17. (f*f)~*- 

18 and 19. See Book. 



6. (ac— od)x(a*a5— <ii*)*. 

7. 10V10- 

8. iW 6 - 

9. 16^10. 

10. 27^15. 

11. 8706$a*i 

12. 4. 



OF RADICALS. 

Art. 240. 

20. 4x<y/y. 

21. 9dy/b. 
l 

22. ^a 3 *)*. 

23. 2^8=4^/2. 

24. &Vx. 

25. See Book. 

Example* for Practice. 

i. ?(*)*. 

2. 2^27=6. 

3. 15. 
4. 12^/2. 

5. (o6)* 

6. (4a— 3x)i 

7. 3^/23. 

8. 8J/4. 



Arts. 237-245. J 


RADICAL QUANTITIES. 


9 S JZ 




11. 6^3. 


• - 2V2 




12. 2^4. 


io. 7* 







86 



INVOLUTION OF RADICAL*. 



Art. 242. 


Art. 243. 


1. See Book. 


9, 10 and 11. See Book. 


8 .«** 3 =«* 


12. rf"*3E^*. 


3. rf". 


13. a\*— y). 

14. 27aty 


4. a*y*. 


Art. 244. 


I 9 JL 

6. aM. 


15. See Book. 

16. a 3 — 3aV*+ 3a6 — *V*- 


17. CkP-f- ^^^/s+eAP-Hr^ 


7. a*=a. 


18. «P. 


« 


19. a*—2*+l. 


8. a»=a. 


20. a 8 -f3a 2 &4-3a&*+i*. 



EVOLUTION OF RADICALS. 



Art. 245. 
1. See Book. 

3. o«(fty)"^=(^fty)« ir . 



4. a^x**— (a»*)*T. 

5. 2rf^. 



***. 



/Sect. Jt. 



JE*mpk* far Practice. 



1. 3o* 

ft (o+b)-i. 

3. (*-y)£ 

4. — 5a*». 


Jtt6. «V*— a». 


[17. Sum —6a^/z. 
[ Diff. =2oV*. 

18. 4^3-f2j/3-6$/3-sum. . 
And 2^ 3=difference. 

19. 70$<9. 


ft ** 
5 * o — 


20. 4. 


3*y 


21. o*(a«— c)*. 


IK ■ ■■- • 

3 

7. *-36. 

8. a+l. 

2 


22. 6(a+b)~*. 

23. 2^27=6^. 

24. 2J/4. 


9. (o*r»)i 


25. 7* 


10. (— 27y»)*. 

11. {*)* aad A 

12. 266^ and 12oA 


26. 8}/ 4. 

27. 4913\/W1»4913X21 

V21— 103173^21. ' 

28. 27+10^2. 

29. ^. % 


13. (rfandfl*)* 


30. x<)/x—3*<y/b-\-3bT/v 


14. (16 ah* I©)*. 

15, V4dx 6=7^6. 


— b-y/b ; or a:* — 3x^/b+ 

Sby/X—lS. 


SECTI 


ON X. 


BBDUCTie* 6* *QUAT, 


ION8 BY INVOLUTION. 


Art. 247. t 


5. x-(3+d-a*)*. 


1 and 2. See Book. 


3. *=63. 
25 

4 - *=i+ 4 - 


7. a^2Q. 

8. x— 12. 



Arts. 247-250.] 
9. ae=4. 

mm 



10. 



11. 



12. 



16 

20* , 
1 



QUADRATIC EQUATIONS. 
15. 
16. 



1— a 
13w 9 1 .4. 
14. x=f*. 






17. 



2 
3 

18. ass=£l. 

19. *=16. 

20. z=&. 



REDUCTION OF EQUATIONS BY EVOLUTI**, 



Art. 249. 
1 and 0. See Book. 

Art. 250. 
5. See Book. 



:(**— 2M+<P+a)«. 



6. 

7. «=(2a»+^+6»)i. 

8. (s»— 1)*= 8 . 

Removing the denominator, 
«*— 1=8 ; and a=3. 

9. X"-6 . 

10 



11. (13-fV934-y«)*-=5.' 
Involving each side, 
13+V23-J r y» == 86. 

Transposing and kmtfoittg 
each side again, 

23+jf»=144. 
j»=121. 

By evolution, y=ll. 
IS. (3+V8fl9^)» = Al44. 
'3+^328-f«a=13. 

Transposing and involving 
each side, '' . 

329+**=729. 



1 and 2. See Book. 

3. $400. 

4. 12 miles. 



PROBLEMS.. 

16. 16. 
e. 4. 



7 Let 10x=their gum. 
Then 7x=gpeater. 
And 3a — leas. 
30*»=270. 
*=3. 

Hear** 

8. .Lei 2x==difference. 
Then 2 : 9 : : 2x : greater, 

i e. 9*. 

And 9x— 2x=7x, the less. 
By the conditions, 

81x a -49a*=128. 

01=2, and 2x=4, the diff. 

C 18 the greater, 
1 14 the less. 

9. 10 the greater, and 8 the 



est. [Sect. X. 

10. Let 2x=diflerence. 
Then 7-fx=greater : 
And 7— *=less. 
63+9x_112— 16ae < 

7—x 7+x 

x=l, and 22=2. 
Ans. 8 and 6. 

11. Let 4x and 5x=the No*. 
Ans. 12 and 15. 

12. 126 miles. 

13. 24 and 15. 

14. Let x=longer piece. 
Then 36 — x=shorier do. 
x*:(30— x)»::4:l. 
x*=4(36— *)». . 

X=r24. 

Ans. 24 and 12 yards 

15. 6 and 4. 

16. 12. 

17. 12. 



AFFECTRD QUADRATIC IQUATIORI. 

Art. 258. 



1. See Book. 

2. x=4*:fcVl6& 2 -f-A. 

*— I'M*- 



Arts. 258-265.] quadratic equations. 




Art. 260. 



9. See Book. 

a+b 



10. *— 



11. —-^fc- 



12. See Book. 

13. **— 5=1=^81^4. 






Art. 361. 



14. See Book. 
a 



16. 



16 



Art. 262. 
ad — aJT 



6" 



ln+-r-J • 



Art. 263. 



> , b— h 
b+d 



JL±JTlJ\ 

b+d y[b+d) 

17. fe J_W(— V+— 
a-fl V^^jJ ^ 



Art. 265. 



18. 



~a*=fcV4aft-J-d * 
2a 



19. a*=3. 



20. x=9;or6. 

21. as=l±l/i 

22. fc=8. 



[SecfcJC, 



Am 907. 
98. 8m Book. 

94. x=±V 2b± V( 4 * 2 -H»)- 
96. *=(— 9db VA—n-{-4)». 
96. *==(— 4=fcVa+*+16)». 

Abts. 969-974. 
97-31. See Book. 

Exampk$for Practice. 
1. te=7, or —4. 



9. fe=19> or — f. 
a. s=4, or — J. 

4. 2=4,01 — 1. 

5. *=4, or2^. 

6. 9=12,0x6. 

7. *=21, or 5. 

8. *=l,or — «. 

9. *=2. 

10. £=10. 

11. xsldbi/dS 



19. x* 



l5= 



*L Extracting root ftc. 

4 



•V-S^K)**-- 



18. Clearing of fractions and dividing by 9 9 the equation 
becomes, 2a*— *»= — j^. 
Completing the square, &c. 4X 3 — 1 =0. 



.and 



=v4 



Ans. 



14 



4 

8* 

15. *=49. 

16. x—JyU 

17. x=6. 

18. x=y2. 

10. 2(1+*--**) — Vl^e— «a=:_i. 
Completing square, (Art. 267,) 
16(1+*--**)— 8 V l+a>-< B *+ l=i. 



20. *te=£±*/! 



Arts. 267-274.] quadratic equations. 41 

4Vl+x— a?— l*j. 

1+*— a 3 ^. 
9 

fcajkdbf/tl. Am. 

21. «=4. 

22. «*+**— 756. 

Then 4o?*+4x^+l=3025. (Art. 207.) 

2a£-fl=±55. 

x*=27. 

x*=3; and x=243. Ans. 

23. at=4. 

24. x— 9*. 

25. s—9. 

26. % fz* + < y /&=6 % fx. 

Div. by ^/^ we to* ve V^+V 1 ^ 3 ^ ! •> 
*—2. Ana. 

27. *=2. 

28. ll**-59*=-78. 

Completing the square, &c. x— 3. Am. 

29. (*-.5) , -3(*— 6)*«40. 

Then 4(»— 6)*— 12(«— 6)*+9=169. (Art 267.) 

Extracting the root, 2 V(»— 5)*— 3—13. 

Transposing and dividing, v(«—*5)*=±d8. 

By involution, (*— 5)*=64. 

By evolution, a?— 5=4 ; and «=9 



ut. [SectX 



8=10, or— 2. Ans. 



9. 40 and 16. 

10. 15 pieces. 

11. 9 and 6 mile*. 

12. 17 and 11. 

13. 120 by A, and 8fr fay B. 

14. 7 and 3i 
16. 7. 

16. 76 yd*, at 86 els. per yard. 



PlOBLtMl III QVAD1ATIQ IQUATIOII, 

1. SetTBook. 

2. 26 and 20 yean. 

3. 9 and 13. 

4. 6 dollars. 
6. 2 and 5. 

6. 20 and 32. 

7. 40 and 160. 

8. 2 and 4. 

17. A 117 and B 130 miles. 

18. 18 of the finer and 20 of the coarser pieces, 20 and 16 

shillings the prices per yard. 

19. Let 2fe=the number of gallons of Tenerifle. 

Then 54ar-f 2X 2 — 8«==the cost of both. 

By the conditions, 54x4^a^--8fc=20«+540^7a. 

Transposing, ftc. j&+l3x=&&8. 

op=18 ; and 2*=36, the No. of gallons of -Ttaejififr? 

an <J ti^e Madeira post la »^^ per galjon. 

20. 6. 

21. 16 years. 

22. Let 3fes£he number of gallons in smaller cask ; 

Then 3#-ffc=the number of gallons in larger cask; 
*— 2s=piice per gallon. 
6c*— 7*=d68. 
*=4. 

Ans. 12 aM 17 -gallons ; .price #2 ; 
28 Let «=the nimber of silver coin ; 

9i or. the number of copper coin j 
Than 4£lrf i.nftr» n*M. 



Alt. 274. J QUADRATIC BftUATIOMS. 

x 2 — 24x=*— 108. 

Ans. 18 silver coins, 16 copper coin*. 

24. L$t as^=the number of oxen ; 

Then 8 -2=-^+l. 

x==16. Ans. 

25. 10 and 14. 

26. 20 and 40. 

27. 25 and 121. 

28. 2 and 18. 

29. } and f 

30. 3 and 18. 

31. 7. 

32. 16. 

33. Let ff=rthe length. 

42— s=breadth. 
By the conditions, 42*3 — x a =432. 
Then x«24 length. > 

42— ta.18 breadth. J Ani * 

34. A's 15 years, and B's 8 years. 

35. 5. 

36. 7 rods. 

37. Length 15 rods. Breadth 10 reds 

38. Let a>r-njmfrer> 

By the conditions, x-\-^/x=ld6. 
By transposition, -|/«=156 — x. 
By involution, #—(156— a?)*. 
Completing square, fee. a;— 144. Ans. 
36L Let *«*length. 

Then 1? --^breadth. 
2 

Bpbooditfete, *~^24^-*) x 35_2*fe-«*. 

9mm\A length, aitf ; 10 the breadth. 



44 key. I Sect. X 

40* Lei a:— the width of the border. 

Then 54*>f54a?-f36s+36*+4s 8 «»1944. 

Completing square, fee. a?=»9 feet, the width of border. 

The length of the lot is 72 feet. 

And the breadth 54 feet. 

And 3888 square feet of land. 

41. 177 in rank. 
118 in file. 

42. 3 inches. 

43. Let *_A's stock. 

Then will 500— s_B's stock. 



. X 400= A's gain. 
3«+1000 8 

1000—2* AM r» • 

-__X4l»-J» iM L^ 



By principles of fel- 
lowship. 



*»$200, A's stock. And $300, B's. 

44. x : 39— « : : 100 : *. 

Ans. £30. 

45. 75 sheep at 16 shillings a head. 

46. A went 117; B 130 miles. 

47. A's stock $480. B's $420. 

48. Length 27 yards ; price 12s. per yard, N. E. currency. 

49. Let dtanumber of gallons first drawn off. 

Then 20 — awmimber of gallons of wine remaining in 
the first cask. 

Mzt. Wine. Mlxt. «s 

20 : x : : * to — ™=the wine drawn from 2d cask, fee. 

20 ' 

~20 20 — °^h«winein 1st cask af- 
ter it is filled with die mixture. 



AcL377.} TWO UNKNOWN QUANTITIES. 46 

iijrt Wine. IQxL 

400— 20»4** . 400— 20*+jr« , 
20 : 35-* : : 6| to gj— ! — —the wine 

in 6} gallons of mixture. 

* conditions, «*-«»*- _400-20»+*» 
^ ' 20 60 

Clearing of fractious, fcc., %*— 20s—— 100. 
Completing ike square, fcc., tadO. Ada* 
50. Let s— the number of lbs. of pepper for MM> 

Then x+60— the number of lbs. of ginger Jo? £20. 

— —price per lb. of pepper. 

X 

20 

price per lb. of ginger. 



07+60 
- .220* 9600 

X* T \w » 

13 13 

x«20. And ™=J£4, or 10s. 
20 " 

Hence tbe price pe* % of the pepperj is 10s. 

And the price of the ginger, is 5s. 



SECTION XI. 

TWO UNKNOWN QUANTITIES. 



Art. 277. 

1. See Book. 

2. *»5 ; and y—6. 

3. ot-bIO ; and y—3 



4* *—6 ; and y»4. 

5. £»«16; a*d$««00. 

6. g»*lt ; and y«9> 

7. aw20 ; and y«*4. 



16. 



k»t. p3e«t-XI 




Art. 279. 
10 and 11. See Book. 


-^ 


12. 4fe»5 ; and y*=2. 


2h 


13. x«2; andy=10. 


h—ad 
5 6— a 


14. a?=4; and y=20. 

15. c*-8 ; and y— 12 


Let *a*the distance the privateer sails. 


And y»the distance the ship sails. 


1. By the conditions, *--y+20. 


2. And a: :y:: 8:7. 




3. 7dta8y. 




* 8 





Substituting value of y in 1, *~— +00. 

8 

Then, aw 160 ; and y—140. 

17. A's age 49 ; B's 21. 

18. 10 and 15. 

Art. 281. 
19 and 20. See Book. 

21. ««6; andy— 4. 

22. a?«=8 ; and y«6. 

23. feml2 ; and y—2. 

24. ffs—7 ; and y»3. 

25. 11111 the greater ; and 9999 the less. 

26. For lemons 4 cts. ; and oranges 6 cts. 

27. 120 the greater ; and 100 the less. 

Art. 282. 

28. 60 feet the lower part. 
48 feet the upper part 

29. See Book. 



Arts. 379-286.} these unknown quantities. 



30. 10 the greater ; and 2 the leas. 

31. 3 the greater ; and 2 the less. 

32. 20 the greater ; and 12 the less. 

33. 32 the greater ; and 20 the less. 

34. Let x=the tens, and y=the units. 

Then x+y=8. 
Since x stands in ten's place, 
10x-(-y=the number. 
By conditions, lOx-f y+36~10y-f x. 
Then«=2, and y=6. 
26 is the number. 
Obter. This and other similar problems may be solved by using one 
unknown quantity. 

36. Let ac=gallons of brandy. 



35. Let x=the tens. 
And y=the units. 
Then,*+y=9. 

lOx+y— 27=10y+x. 

2=6 ; and y=3. 

Ans. 63, the sum of their 



And y=gallon8 of gin. 
By the con-i x+6 : y+6 : : 7 : 6. 
ditions, (x — 6:y — 6::6:5. 
Then 6o?+36=7y-f42. 

5x— 30=6y— 36, fcc. 
78 gallons of brandy. 
66 gallons cf gin. 



Ans. 



THESE UNKNOWN QUANTITIES. 

Arts. 284 and 5. 
37 and 38. See Book. 
39. First, from the three, get two equations. 

2*-fy=16. 

4x-f3y=36. 

Then 2«=12 ) and ae=6. 
y=c4 ; and z==2. 



Art. 286. 



40. 



a+* — c. a-\-c^-b 



; and , 



41. Ahad*64;B*72;andC*84< 

A*t. 237. 

42. A 46 ; B 9 ; and C 7 miles. 

43. x=24 ; y— 60 ; and jtadfiO. 

44. *=30 ; y=20 ; and z=10. 





Art. 288. 


45 and 40. See Book. 


47. 


93. (See solution of problem 84.) 


48. 


86. 


4». 


19 and 4. 


50. 


A- 


51. 


56 and 33 guineas. 


50. 


Xiet x, y and z, be three of the parts. 




And 90— a— y— *==the fourth. 




Then 1. *+2==y=— 2. 




2. x+2=2z. 




3. 2^?°-*-r-*, **. 



JW the value of y and z in 1st and 2a, and substitute 

them in 3d. 
Ans. *=18, y=22, 3=10, and the 4th=40. 

58. 50, 65 and 75. 

54. 10 and 2. 

55. Port, 3 guineas ; and sherry, 2. 

56. 78 gallons of brandy, and 66 of water. 

57. f 

38. 72 apples, and 60 pears. 

59. 13 and 17. 

Art. «M. 
«0. Sea Book. 



kit*. 287-335.] ratio. 49 

SEQTI^ON XII. 

RATIO. 

Art. 313. 

1. JFtrrf, express the ratio of each couplet in the form of a 

fraction. Thus y and £$. 
Second, reduce the fractions to a common denominator ; 
and they become §f £ and fff , the last of which is 
greater than the first by ^ 5 . 

2. The 2d is the greater by -. 

a 

3. By Art. 302, — =5. Ans. 

J '13 

4. By Art. 302, 7 x 18=126. Ans. 

5. 42a*+6a : 1054y— 70*, or 42ax ^ Sa . 

^ 7 ' 105ty— 706 

6. By rejecting equal factors from the antecedent an<i conse- 

quent, (Art. 311,) x 2 — y 2 : bh. Ans. 

7. Greater inequality. (Art. 303.) 

8. Equality. (Art. 303.) 

9. 14 ; 15. 

10. 3x7xa 3 :7x3xy 3 . 

By Art. 311. x*:y*. Ans. 



SECTION XIII. 
arithmetical proportion and proohrssiok 



, Ait. 330. 
1, 2 and 3. See Book, 

Arts* 380-396. 
4 and 5. See Book. 



6. 440. 

7. 5 miles and 1300jajfo 

8..tf7fe- 
9. 3, 



50 



KEY. 



S*t.XUI 



20. 
21. 
22. 
23. 

24. 
25. 



10. 21. 15. 300 strokes. 

11. 280. 16. 10201. 

12. $220:90. 17. 730. 

13. $667.95. 18. 301. 

14. 156 strokes. 

19. $3.40. 

Obier. The principal is the first term ; the rate, the common dtfer- 
; and the number of years+l=the number of terms. Hence the l*rt 
will be the answer. 

3. 

19. 

13, 20, 27, 34 and 41. 

12, 16, 20, 24, 28 and 32. 

Art. 336. 
See Book. 
Let x= 2d term, and y=common difference. 

Then x — y, x, «-[-y=the series. 

Adding the terms, 3&=9, and x=3. 

The sum of the cubes, (or— y) 3 -fa 3 -f.(*+y)^=158. 

That is, 3ar»-f6ay a =153. 
x*-\-2xy*=bl. 

Substitution, 27+6y a =51. 

Then y=2 ; and the series is 1, 3 and 5. 
26. Let x=z 2d term, and y=common difference. 

Then «— y, x, a?-|-y=i=the series. 

By conditions, a?— y-)-a?4-a?-(-y=15. 

That is, 3*=15, and x=5. 

And2**-f2y*=58. 

By substitution, &c, y=2. 

The series is, 3, 5 and 7. 
27 Let *= 2d term, and y=cDmmon difference. 

Then will *— y, *, »+y, *+2y=the i 

1. 2x a — 2^+y 2 =34. 



tUtS. 336-357.] GEOMETRICAL PROGRESSION. 61 

2. 2* 3 +6a?y+5y a =130. 

3. Adding 1st and 2d, 4x*+4*y+6y» a =164. 

4. Dividing 3d by 2, 2* 2 +2xy+3y==82. 

5. Adding 1st and 4th, 4x a +4y*=116. 

6. Dividing, &c, ar=*-l/29— y a . 

Substituting this value of * in the 1st, reducing, &c., 

y=2, and ap=5. 
The series is, 3, 5, 7, and 9. 

28. 3=3, y=l, and the number is 234. 

29. Let a?=2d term, and y=common difference. 

Then *— y, *, »+y, *+%=the series. 
2, 6, 10 and 14. Ans. 

30. Let 2x«c(Hnmon difference. 

Since the sum of the series is 28, the sum of the means, 

or extremes, must be 14. Hence 7 — x=2d term. 
And 7+s=3d term. 
Also 7 — 3x=lst term. 
And 7+3a?=4th term. 
The series is, 7 — 3a?, 7— a?, 7+«, 7+3*. 
Their product, 9a? 4 — 490^+2401=585. 
Hence, a?=2, and 2«=4. 
7-6,7-2,7+2,7+6;) 
Or 1, 5, 9, 13. J 



SECTION XIV 

GEOMETRICAL PROPORTION AND PROGRESSION 



Art. 357. 


3. 32 and 24. 


1. See Book. 


4. 10 and 8. 


2. 3. - 


5. 8 and 6. 



52 



KM. 



[Sect. XIV 



6. x:20— *::3*:1 2 . 
Hence, 18 ttnd 2 are the 

Nob. 
By Art. 240, Vl8x2«.6, 
the mean proportional. 

7. 6 'and 4. 

8. 20 and 24. 

9. He had 45 bushels, and 
sold 20. 

10. 15 and 9. 

11. 10 and 2. 

12. 18 and 6. 

13. 25 R. and 5 B. 

14. 24 and 16. 



15. 20 and 16. 

16. 32 and 18. 

Art. 371. 

1. See Book. 

2. }, 1 and 3. 

Aet. 373. 

3. See Book. 

5. 265720. 

7. 8192. 

8. 531441. 

9. $9,265,100,944,259.20. 



Ant. 375 

10. See Book. 

11. Let x=the 1st term, and y=the ratio. 

Then the series is, x, xy, xy*. 

1. By the conditions, x 3 y 3 =64. 

2. And x 3 +x 3 y 3 +xY=584. 

3. Extracting root of 1st, xy«4. 

4 

4. Subtracting 1st from 2d, x s +xY=fc520. 

64 

5. Substituting value of x, 3 +64^=520. 

6. Completing square, fcc, y=*±2, rfhd x*h2. 
The numbers required are, 2, 4 and 8. 

12. 2, 10 and 50. 

13. Let the series be, *, xy, xy 3 , xy 3 . 

1. Then by conditions, x-f-xy=15 

2. xy*+xji*=B60. 



ArtS. 371-377.] EVOLUTION OF COMPOUND QUANTITIES. 53 

3. Dividing the 2d by the 1st, y 2 — 4. 

Then y=2, and ff=»5. 

The numbers are 5, 10, 20 and 40. 

14. Let a?=last term. 

Then «-f-90»first. 

And Va? 2 +90a?=second. (Art. 340.) 

2*4^0+ Va?+90a?«210. 

x=30. 
The parts were 120, 60 and 30. 

15. 5, 10 and 20. 

16. Let #=the 1st term, and y=the ratio. 

The series is, a?, xy 9 xy 2 , xy 3 . 

1. By conditions, z-\-xy 3 : xy^-xy 2 : : 7 : 3. 

2. Dividing by a?, 1+y 3 : y-\-y 2 : : 7 : 3. 

3. By composition, (Art. 350. 2.) 

4. Dividing by y+1, y 2 +l : y : : 10 : 3. 

5. By Art. 337, 3y 2 +3o»10> 

6. Completing square, &c.,y-»3. 
And IhI. 

The series is 1, 3, 9 and 27. 



SECTION XV. 

■ VOLUTION OF COMPOUND QUANTITIES. 



Art. 


376. 


5. 2a— 34+4*. 


1. See Book. 




Art. 377. 


2. o+2. 




6. See Book. 


3. o+b. 




7. 1— 26+y. 


4. a-£6. 


i 


8. a 3 — « a +a. 
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9. a*+2o— 2. 

10. **— &r+l. 

11. z 9 —2x+l. 

12. 2**— «+3. 



13. 2a— 3a;. 

14. *+l. 

15. a— ft. 



SECTION XVI. 



application of algebra to olomitrt. 

Art. 399. 
Probs. 1 and 2. See Book. 
Prob. 3. Let debase. 

Then x — 6«perpendicular. 

By Euc. 47. 1, (30) *=«»+(»— 6)*. 

Completing the square, &c., ff=*24. Ana. 
Prob. 4. Let 4a=base. 

Then will 3z±£sthe perpendicular. 

Euc. 47. 1, 16x*+9**=250a 

By evolution, &c, fc=»sl0. 

Ans. 4x=40, the base ; 38=30, the perpendicular. 
Prob. 5. BCo»6, and AB—8. 
Prob. 6. Let a*— the given area. 

And DE=BF— 6, (Fig. 12.) 

Also EB=DF=<*, and BC=*. 

1. By similar triangtes-s— 4:tf: :jr: AB. 

2. Therefore dz=(z—b) x AB. 

3. UfAft. &3, o=±ABx|x. 

2a 

4. Dividing by i*, — "^AB. 

2a 2oft 

5. Substituting -£- for AB in 2d, <£ta2a — . 



6. Clearing of factions, fee.* 



a A fiiP 2ab 



-BO. 



Art. 399.] APPLICATION to geometry. 5b" 

Prdb. 7. Let &==basej /^perpendicular, fl=hft>otlientise of 
tile given triangle, d=Bt> the perpendicular dravirn, and :rd~tKe 
greater segment. (Fig. 13.) 

1. By Euc. 47. 1, x*+d*=b*. 

2. " " " (^-.*) a +da=jr>. 

3. By transposition in 1st, d*=ft a — a*. 

4. " " 2d, d a =^»— (hr-x)*. 

5. By comparison, (Art. 277,) »»— **=p*^— *)*. 

6. Reducing, &c.,x=*!±^!z£! = AD. 

Prob. 8. Draw CI perpendicular to AB. By Supjfosition, 
DG is parallel to AB. Therefore, 

The triangle CHG, is similar to CIB. 
And CDG, to CAB. 

Let CI=d DG=x. 

AB=6 The given area=a. 

1. By similar triangles, CB:CG:: ABtDG. 

2. And CB:CG::CI:CH. 

3. By equal ratios, (Art. 346,) AB : DG : : CI : CH. 

4. Therefore, DGxCI_ CH 

AB 
• 5. By the figure, CI— CH=IH=DE. 

6. Substituting for CH, CI^ DGxC *-^1>E). 

AB 

<£» 

7. That is, <H-r-=DE. 

8. By Art. 388, a=DGxDE=sx (rf-^)- 

9. That is, *=d^**L 

b 

tt. itia reduced, #ves x==\ ±Vj~ 7^=^' 

The tide DE m fomtfb? dMdiag the tffcfltf DQ'. 
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Prob. 9. In the circle AQBR, (Fig;. 15,) let P be a given 
point in the diameter AB. Also, let AP=a, BP=6, the given 
difference=<2, and PR=x. 

Then will PQ=x+J. 

1. By Euc. 35. 3, PRxQR=APxBP. 

2. Thatis, xx(x+<Q==ax6. 

3. Or, &+dx=ab. 

4. Completing square, &c., x= — \d± V, Jd a +afc=PR. 
Prob. 10. (Fig. 7.) Let y=BG, the greater of the given sides. 

Then will 1155— y=AG, the less side. 

And x — AH, the less segment. 

And x4-495=BH, the greater segment. 

1. By Euc. 47. 1, y3=x»+990x+245025+90000. 

2. By " " y 2 — 2310y-fi334025=x* +90000. 

3. Subtr. 2d from 1st, 2310y— 1334025=990x+245025 

4. Transposing, dividing, &c, y= — X . 

5. 'Substituting value of y in 1st, clearing of fractions, trans- 
posing, completing square, &c, x=225, the less segment. 

And 225-f-495=720, greater segment. 

The sides are 945, 375 and 780. Ans. 
Prob. 11. Let x=base AB, (Fig. 13 ,) y=the perpendic. BC^ 
And 720— (x-|-y)=±the hypothenuse AC. 

1. By similar triangles 720 — (x-J-y) : x : : y : 144. 

2. xy=103680— 444(x+y). 

3. Euc. 47. L, x 2 +y 2 «(720— x— y) 2 . 

4. Expand 3d,x 2 -fy*=518400— 1440(x+y)+x 2 -f-2xy+y». 

5. Transposing, &c, 259200 +xy±=720(x+y). 

6. Subtr. 2d from 5th, transposing, &c, 

x+y— 420, and x=a420— y. 

7. Substituting value of x in 3d, y»-f(420— y) 2 =90000. 

8. Expanding, completing the square, &c, y—240, the per- 
pendicular. 

The sides are 300, 240 and 180. 



'Art. 399/J APPLICATION tfb geometry. &7 

Prdb. 1«. Let it=side of square, and x-f-«i=d&golial. 

1. By Euc. 47. 1, x*+x*=x*+2<fc±itP. 

2. Transposing, completing square, fee:, ti~±d±id\/2. 
Prob. 13. Let a;— side of square, ft==ba*e, and fc^lteight of the 

triangle. 

By similar triangles x : hr—x : i b : A. 

>™ ** 

Then, hx^bh — to, and ac= , . / . Ans. 

Prob. 14. Let x=base BC, y=BD, a=BA, c== AC andfcfctne 
bisecting line. 

1. By Euc. 3. 6, a : c : : y : (DC)=: *2. 

a 

2. By Art. 350.2, a+c:a::x:y. 

3. By Art. 337, (a+c)y— a*, and y«-^L. 

4. Substitut. the val. of y in 1st, a : c : : 



5. Then-f^L^DQ 



ax acx . eg 
aHhc'a 2 +cM; a+* 

=DC. 

a+c 

6. By Euc. B. 6, oc^ gcg * + ^. 

7. Transposing, &c., aca; a =(ac — 6 2 )x(a+c)*. 

8. Removing co-efficient, &c, x=a-\-c x \ / ac '^" 

V ac " 
Prob. 15. Let x=perpendicular, and y=base of the triangle. 
By similar triangles, x : y : : x — 12 : 12... 

1. By Art. 337, 12x=xy— 12y. 

2. Transposing and multiplying by 2, 2*y=24(x-f-y). 

3. By Euc. 47. 1, x 2 +y 2 as =1225. 

4. Adding 2d and 3d, * 2 +2a#+y 2 =1225-f 24(x+y). 

5. Substituting z for x-\-y } z 2 = 1225+24*. 

6. Completing square, &c, 2=49, that is, <r-f-y=»49. 

7. Then a?=49— y. 

8. Substituting the value of a; in 3d* &c, y 2 — 49y=s — 588. 

9. Completing square, &c., y=28. ) A 



6a key. [Sect XVI. 

Prob. 16. Let 4x=base, then 3*=perpendicular of triangle. 

1. By Art. 393, 6x*=area. 

2. By the conditions, 6s 2 — 7g=hypothenuse. 

3. By Euc. 47. 1, 16a*+9a*=36a*--84a*449*A 

4. Dividing by x*, 16-f 9 = 36r»— 84a?-+-49. 

5. By evolution, 5=6a — 7 ; and x=2. 

4x=8 the base, 6 the perpendicular, and 10 the hy- 
pothenuse. 
Prob. 17. Let a?=the width of the walk in rods. 

Then 36x-f4x* — areas of the two walks on the sides. 

And 24*=: " " " ends. 

By the conditions, 4x a -f60<fc=216. 

Reducing the equation, x=3 rods. Ans. 
Prob. 18. Let 6x=length, and 5x=breadth. 

By the conditions, 30* 3 -^6=125. 

Ans. 30 and 25. 
Prob. 19. Let £=diagonal of parallelogram, and consequently 
the perpendicular of triangle. 

By Art. 393, 60s-r2=30x=area of triangle. 

By the conditions, 5:8:: 30x : 4&r=area 6f rectangle. 

As one side of the rectangle is 60, 

The other, (Art. 395,) will be -.*??— 1* 
' v " 60 5 

By Euc. 47. l,H*!+3600=a* 
25 

Reducing the equation, x=100, the diagonal. 

4800r=area of rectangle. ) 

3000==area of triangle. ) 

Prob. 20. Let x=side of the less ; and y=side of the greater. 

1. Then by the conditions, x 2 y-\-20=xy 2 . 

2. aPy : xy* : : 4 : 5. 

3. 5z 2 y=Azy 2 . 

4 Dividing by xy, 5*t=4y. 

5 Removing co-efficient, £=»_?. 



Art. 399. J APPLICATION TO GEOMETRY. 09 

6. Substituting the value of * in 1st, I?*- -f20= ^*1 

7. Clearing of fractions, &c., y=6, and a?=4. 
The depth of the lews — 5, the greater=4. 

Prob. 21. Draw an equilateral triangle, and from one of the 
angles F, let fall the perpendicular FC to the opposite side, 
bisecting it in C. (Euc. 10. 1.) 

Let 2tf=one side of the triangle, and y=the perpendicular 

let fall, and a, b and c=the 3 perpendiculars. 
By Euc. 47. 1, 4x'— x'=y 2 . 
By evolution, &c, y=a?^/3. 

Art. 393, xy=area of trian.=x 2 - v /3 by«substi. val. of y. 
And ax-{-bx-\-cx=the area of triangle. (Art. 393.) 
Then ax+bx+cx=*x 2 ^/3. 

Dividing by x, &c, XaB*""* Q. Ans. 
-y 3 

f rob. 22. Let £=breadth of street, then 9x — 3—side of square. 

Then will 22x 2 — 6s=area of two longest streets. 

And 18x 2 — 6z«sarea of two shortest streets. 

By the conditions, 40a? 3 — 12a?=3fo— 12-f 228. 

Then 24«side of square, and 576=area of square. 

Prob. 23. Draw the right-angled triangle ABC ; from the acute 

angle A, draw the line AD bisecting the opposite side CB in 

D. And from the other acute angle C, draw the line CE, 

bisecting the opposite side AB in E. 

Let a>=»half the base, o*=AD, ywhalf the perpendicular, 

and 6— CE. 

1. By Euc. 47. 1, 4y*+ **=*<**. 

2. By " « y*+4x**=b*. 

3. By transposition, y* =6*— 4x 2 . 

4. Substituting value of y* in 1st, U*— ldx^+x*— a*. 

5. TW, *c., *-\/^U and y-v/^EH 

¥ • 15 ▼ 15 
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MISCELLANEOUS PROBLEMS. 


1. 9 and 10. 


33. 5 shares ; 10s. distributed. 


2. 17 and 31. 


34* 300 leaps. 


8. 13. 


35. One 7, the other 5 minutes 


4i 84. 


36. 60 days A will go 180% 


5. 4180, 


and B 1200 miles. 


6. 864. 


87. £88from A ; £44 from B. 


%2l^U. 


38. A $312, B $412, C $476. 


8. 3 and 9. 


39. First $12, second $2, and 


9; 12 hours. 


third $16. 


10. 6 and 9. 


40. 5 hours and 30 minutes. 


11. Wprijed 156; days, and. was 


41. 2 dollars. 


id^aw, 


42. 13 hours and 24 minutes. 


12. 63. 


43. The 2d would fill it in 32 


13. 33 lbs. at 13s. 6<*., and 71 


hours, and the 3d would 


lbs. at 9s. 6d 


empty it in 19} hours. 


14. 23. 


44. $26300. 


»•"* 


45. 1 hour and 5^- minutes. 


16. 126 gallons. 


46. Wheat 3s., and corn 2s. 


17. 13 and 20. 


47. Men $5, and boys $2£. 


18. 233 and 142 votes. 


48. 5, 15, 2 and 50. 


19. 24 feet. 


49. A 14ft» B 17#, C 23£, 


20. $126. 


50. A 26, B 14, and C 8. 


21. 16 years. 


51. 9 and 6. 


22. 54 years. 


62. The side is 44 rods. 


23. 21 years. 


53. 24 and 18 years. 


24. 6f ; 


54. 29 years. 


25. 56 hours. 


55. 36 rows, 25 trees in a row. 


26. 20 days. 


56. 92160 acres. 


27. 197 sheep. 


57. 20 lbs. for 8 crowns. 


28. 6 days. 


58. 3, 7, 11 and 15. 


29. lO&'days. 


59. 2, 4 and 8. 


30. 30dsjnL 


60.. 5 and 12. 


31. 2 hours 


61. 945,375 and 780 feet. 


32. 3 pence and 36 farthings. 


62. Sides 30 and 40 ; P. 24. 
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